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(54) COLOR CCD SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a frame 
residual image or sensitivity in an image pickup device 
provided with a color filter array, which is not capable of 
mixing adjacent picture elements in a transversing 
direction, by making the even numbered lines with each 
other of picture elements and the odd numbered lines 
with each other of the picture elements to be the filter 
arrays of the same color and mixing the signal electric 
charge of the picture elements of K-th line and a K±2-th 
line within each vertical register so as to enable vertical 
transfer. 

SOLUTION: In the respective picture elements 
constituting the odd numbered lines, the color filters are 
all green G. In the respective picture elements 

constituting the even numbered lines, the color filters of red R and blue B are arrayed by the 
period of two-picture elements alternately and the color arrangement of the respective even 
numbered lines is the same. Namely, since picture elements in the even numbered lines and 
picture elements in the odd numbered lines are respectively mutually the same, mixed color is 
not generated even when they are mixed. Then field reading is attained by mixing the signal 
electric charges of the picture elements of the K-th line and the K±2-th line with each other to 
transfer or mixing the signal electric charges of the picture elements of the K-th line and the K 
±2-th line with each other to transfer. Consequently, interlacing is dealt with by this color CCD 
solid-state image pickup device itself. 
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* NOTICES * 

Japan Patent Office is not responsibl for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Arrange a pixel in all directions and the perpendicular register which transmits the signal 
charge from each pixel perpendicularly corresponding to each pixel vertical file is formed. It is the color 
CCD solid state image pickup device which has the color filter array which cannot mix the contiguity 
pixel of the direction of a train. Even lines of the pixel arranged in all directions [ above-mentioned ] and 
odd lines are made the respectively same color filter array. The signal charge of the light sensing portion 
in each pixel of eye K (positive integer) line, The color CCD solid state image pickup device 
characterized by the bird clapper as is mixed within each above-mentioned perpendicular register and 
carries out the perpendicular transfer of the signal charge of the light sensing portion in each pixel of one 
line of the K**2nd line [Claim 2] Arrange a pixel in all directions and the perpendicular register which 
transmits the signal charge from each pixel perpendicularly corresponding to each pixel vertical file is 
formed. It is the color CCD solid state image pickup device which has the color filter array which cannot 
mix the contiguity pixel of the direction of a train. Even lines of the pixel arranged in all directions 
[ above-mentioned ] and odd lines are made the respectively same color filter array. While mixing the 
signal charge of the even above-mentioned lines with the signal charge of even lines and each 
perpendicular register which separated to either better at two lines than it, or poor and compressing the 
two lines into 1/2 The color CCD solid state image pickup device characterized by the bird clapper as 
mixes the signal charge of the odd above-mentioned lines with the signal charge of odd lines and each 
perpendicular register which separated to either better at two lines than it, or poor and compresses the 
two lines into 1/2 [Claim 3] The color CCD solid state image pickup device according to claim 2 
characterized by the bird clapper as outputs independently the signal charge of even lines, and the signal 
charge of odd lines 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention arranges a pixel in all directions, forms 
the perpendicular register which transmits the signal charge from each pixel perpendicularly 
corresponding to each pixel vertical file, and relates to the color CCD solid state image pickup device 
which has the color filter array which cannot mix the contiguity pixel of the direction of a train. 
[0002] 

[Description of the Prior Art] Although high resolution-ization of a solid state image pickup device was 
attained by the increase in the number of pixels, therefore it had succeeded in the efforts for for the 
increase in the number of pixels, the increase in the number of pixels in which it succeeded in the former 
is an increase in the horizontal number of pixels, and it did not succeed in the efforts for for the increase 
in the vertical number of pixels. The vertical number of pixels is because [ even if it is prescribed by the 
broadcasting format of television and increases against the convention ] it is meaningless. Although the 
increase in the horizontal number of pixels could be increased regardless of the television system and 
horizontal resolution could be raised, even if it increased the vertical number of pixels by the relation 
with a television broadcasting method such, since [ the number ] it was meaningless, it was not able to 
raise vertical resolution. Therefore, the vertical definition became low as compared with horizontal 
resolution, and the problem that the imbalance was remarkable arose. 

[0003] Making a vertical definition into double precision as one of the imbalanced dissolution measure 
of the is proposed. One of the proposal of the is a 1994 television society annual meeting. ITE'94:1994 
ITE Annual Convention pp 475-476" 1/2 inch 900,000-pixel IT - CCD image sensor" It is set and 
accomplished, the color CCD solid state image pickup device is a color CCD solid state image pickup 
device which boiled and made the number of perpendicular pixels about [ twice / over the past / about / 
as many as this ] 1000, set the number of level pixels to 850, and used the 8 phase CCD register for the 
perpendicular transfer section by 1/2 inch 900,000 pixels of a vertical-definition 450TV book and a 
horizontal resolution 530TV book The color filter array is shown in drawing 10 . 
[0004] 

[Problem(s) to be Solved by the Invention] The number of perpendicular pixels mentioned above by the 
way, a twice [ over the past / about ] as many color CCD solid state image pickup device as this As 
shown in drawing 10 , the color filter of Green G is arranged in a certain pixel line (for example, the 2nd 
K lines). The color filter of red R / blue B is arranged in the line (for example, the 2nd K+l line) which 
adjoins one [ it and ] side. The color filter of blue B / red R is arranged in the line (for example, the 2nd 
K-l line) which adjoins another side, therefore the array of the color filter has composition in a cycle of 
[ of green G / red R / green G / blue B ] 4 pixel the **** case in the direction of a train. 
[0005] In order to carry out the interlace of this color CCD solid state image pickup device and to make 
a television system suit The signal of the pixel of red R / blue B of K+l is read, it is shown in drawing 
10 - as - a certain field (for example, the 1st field) — the 4th - the pixel of the filter of the green G of K 
lines, and the 4th - the next field (the 2nd field) ~ the 4th - the signal of the pixel of the green G filter 
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of K+2 lines, and the 4th — operation which reads the signal of the pixel of the color filter of blue B / red 
R of K+3 lines is performed and the 2nd — K lines and the 2nd — the signal of scanning-line 1 duty of a 
television signal is compounded from the signal of green G / red R / blue B of K+l line 
[0006] Therefore, when the pixel of the color filter of Green G and the color filter of red R / blue B is 
separated, it is equivalent to performing the so-called frame read-out to the pixel (or pixel of the filter of 
red R / blue B) of the filter of the green G of 500 lines. However, if the storage time of a pixel is made 
frame read-out in an one-frame period, a frame after-image will occur, when it is made 1 field period, 
there being a problem that sensitivity is halved is known better than before, and there is such a problem 
also in the conventional color CCD solid state image pickup device as shown in drawing 10 . 
[0007] By the way, in the general color CCD solid state image pickup device, this trouble that frame 
read-out has could be avoided by adopting a field read-out method, and is actually avoided with the field 
read-out method. However, since a field read-out method is not employable in the color CCD solid state 
image pickup device shown in drawing 10 , the problem which a frame mode has is nonavoidable. 
Because, according to the conventional example shown in drawing 10 , the conventional field read-out is 
for the problem that the color mixture of the signal of Green G and Red R and the color mixture of the 
signal of Green G and Blue B arise to newly arise in order to mix a contiguity pixel (for example, the 
Kth line and the K+l st). 

[0008] Then, also in the color CCD solid state image pickup device which has the color filter array 
which cannot mix the contiguity pixel of the direction of a train, i.e., the color CCD solid state image 
pickup device which cannot adopt the general field read-out method in the former, the invention-in-this- 
application person sensed that it was required to make the improvement of a frame after-image or an 
improvement of sensitivity, and as a result of repeating a device and research towards the realization, he 
came to succeed in this invention. Namely, this invention aims at making the improvement of the frame 
after-image of **, or an improvement of sensitivity in a color CCD solid state image pickup device with 
the color filter array which cannot mix the contiguity pixel of the direction of a train. 
[0009] 

[Means for Solving the Problem] Even lines of a pixel in which this invention color CCD solid state 
image pickup device was arranged in all directions Odd lines is the color CCD solid state image pickup 
device made the filter array of the respectively same color. The signal charge of the light sensing portion 
in each pixel of eye K (positive integer) line, As it mixes, and the perpendicular transfer of the signal 
charge of the light sensing portion in each pixel of one line of the K**2nd line can be carried out and it 
is carried out within each above-mentioned perpendicular register, it is characterized by the bird clapper. 

[0010] According to this invention color CCD solid state image pickup device, since even lines of a 
pixel and odd lines are the same respectively, even if mixed, color mixture does not arise, but field read- 
out becomes possible by mixing and transmitting the signal charges of the Kth line and the pixel of the 
K+2nd line, or mixing and transmitting the signal charges of the Kth line and the pixel of the K-2nd line. 
Therefore, since it can respond to an interlace for color CCD solid-state-image-pickup-device itself, if 
the accumulation period of the signal which a frame read-out method has is made into an one -frame 
period, a frame after-image will occur, and if it is made 1 field period, the problem that sensitivity is 
halved is avoidable. Of course, when it is not necessary to correspond to a television system, 
reproduction of a picture which read the pixel and was excellent in the resolution in a perpendicular 
direction can be enabled, without carrying out the above-mentioned mixture. 
[0011] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail according to the example 
of a gestalt of illustration implementation. Drawing 1 or drawing 5 is for explaining an example of the 
gestalt of operation of this invention. The plan in which drawing 1 shows arrangement of a color filter, 
the plan in which drawing 2 shows the composition of a pixel, a perpendicular register, and a gate 
electrode, The plan with which drawing 3 explains field read-out, drawing 4 (A), and (B) are 
explanatory drawings of the output of the signal in field read-out. In the case of this operation gestalt, 
(A) shows the case where the number of outputs (the number of level registers) presupposes that it is (B) 
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1, and drawing 5 (A) or its (C) is explanatory drawing of operation (the number of outputs, when it puts 
in another way and the number of level registers is 2). Drawing in which (A) shows gate structural 
drawing and (B) shows a potential change and a charge transfer of a perpendicular transfer register, and 
(C) are wave form charts of a gate electrode pulse which drive a perpendicular register. 
[0012] The whole of the color filter of each pixel from which this color CCD solid state image pickup 
device constitutes odd lines (oddth [ the ]-numbered line) as shown in drawing 1 is Green G. the color 
filter of Red R and Blue B is arranged in a cycle of 2 pixel by turns, and, as for each pixel which 
constitutes even lines (eventh [ the ]-numbered line), color arrangement of even lines each is completely 
the same (it is ... namely, even certain lines — RBRB — ) the following even lines — BRBR it is ... not 
saying all ~ even lines ~ all the same - RBRB ... as - it is the same . Therefore, the color filter of 
this color CCD solid state image pickup device has the array of the period perpendicular the period of 2 
pixels of level 2 pixel. And the vertical number of pixels is that [ twice / about ] of about 1000 and the 
usual color CCD solid state image pickup device, and the horizontal number of pixels is 850 (and it is 
good than this at least.), horizontal resolution becomes high, so that many — it is not alike too much it 
is . la is the 1st level register, and the signal (G) of odd lines is outputted, and lb is the 2nd level 
register and outputs the signal (R/B) of even lines. 

[0013] It is the plan showing a pixel, a perpendicular register, and the gate electrode of that, it sets to 
this drawing, and drawing 2 is Rl and R2... Gl, G2, Bl, B-2, and ... show each pixel, and the number 
in which the color of a color filter was given to R, G, and B by it shows the number given within limits 
shown in drawing 2 at the line. 2 is the register which carries out a perpendicular transfer, it is prepared 
corresponding to each pixel vertical file, reads the signal from the pixel of the vertical file, and transmits 
the signal charge read from the pixel perpendicularly (on [ in / drawing 1 and drawing 2 / on this 
operation gestalt and ]). 3 is the perpendicular registers 2 and 2 and the gate electrode which drives 
and it is arranged horizontally, avoiding the photo detector which constitutes a pixel. The driving pulses 
V1-V8 of eight phases succeed in the perpendicular transfer by these perpendicular registers 2 and 2 
and ... 

[0014] This color CCD solid state image pickup device has come to be able to perform new field read- 
out as shown in drawing 3 , when it corresponds to an interlace, namely, — the interlace in the former of 
a color CCD solid state image pickup device — frame read-out and field read-out — it is ~ frame read- 
out - the 1st field — the 1st, the 3rd, and the 5th ... the signal of the line of eye watch - reading — the 
2nd field ~ the 2nd, the 4th, and the 6th ... the signal of the line of eye watch is read In the 1st field, field 
read-out in the former Moreover, the combination of the 1st and the 2nd line, Combine two lines which 
adjoin each other up and down like the combination of the 3rd and the 4th line, and the signal of the two 
lines which cooperated is mixed and outputted. Although two lines which adjoin each other up and 
down are combined with the 2nd field like the combination of the 2nd and the 3rd line, and the 
combination of the 4th and the 5th line, the case where it is the 1st field, and combination are changed. 
[0015] How to combine with a natural thing in the 1st field and the 2nd field by the field of this color 
CCD solid state image pickup device mixing and carrying out the perpendicular transfer of the signal 
charges from the pixel belonging to the same vertical file of two lines by which class ****** was 
carried out by carrying out combination of a line in the lines (K**2) of on two or the bottom from a 
certain line (K) and it is changed to it. Specifically in the 1st field, the signals from the pixel which 
builds the combination of the lines of red R / blue B, such as combination of the lines of the green G, 
such as the 1st, the 3rd and the 5th, the 7th and the 9th, and the 1 1th the 4th, the 6th and the octavus 
and the 10th, and the 12th and belongs to the same vertical file of the line put together are mixed. 
[ the 2nd, ] and the signal which mixed the lines of Green G and the signal which mixed the lines of red 
R / blue B - the 2 level registers la and lb - leading - each --**** — it takes out 
[0016] In that combine the 2nd field in the lines of Green G, and the lines of red R / blue B, and the 
parallel level transfer by mixture, a perpendicular transfer, and the level registers la and lb is 
performed, although there is no different place from the 1st field, how to combine differs. That is, while 
building the combination of the lines of Green G in the 2nd field like the 3rd, the 5th and the 7th, the 9th 
and the 1 1th, and the 13th the combination of the lines of red R / green G is built like the 4th, the 6th 
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octavus, the 10th and the 12th, and the 14th ... 

[0017] Therefore, although there is a case which is combined with the 1st field with the line of K+2, and 
is combined with the 2nd field with the line of K-2 when its attention is paid to one certain line and the 
Kth line, it is combined with the 1st field with the line of K-2, and there is also a case combined with the 
line of K+2 in the 2nd field. For example, it is combined with the 3rd line (the K-2nd lines) by the 2nd 
field, although it will be combined with the 7th line (the K+2nd lines K) by the 1st field, if its attention 
is paid to the 5th line (K= 5). However, if its attention is paid to the 7th line (K= 7), it will be combined 
with the 9th line (the K+2nd lines) by the 2nd field to being combined with the 1st field with the 5th line 
(the K-2nd lines). Then, in the claim of this specification, it expressed, as the signal charge of the light 
sensing portion in each pixel of eye K (positive integer) line and the signal charge of the light sensing 
portion in each pixel of one line of the K**2nd line were mixed within each above-mentioned 
perpendicular register and it came to carry out the perpendicular transfer of the requirements for 
characteristic composition of this invention. 

[0018] Thus, when field read-out is carried out, as shown in drawing 4 (A), it succeeds in the output of a 
signal. In addition, although it comes to be shown in drawing 4 (A) when the number of level registers is 
two, as shown in drawing 1 , when the number of level registers is one, it comes to be shown in drawing 
4(B). 

[0019] Drawing 5 (A) or (C) explains operation in the case of carrying out field read-out which this 
color CCD solid state image pickup device mentioned above, and the cross section cut by the A- A' line 
of drawing 2 has appeared in (A) and (B). As for this color CCD solid state image pickup device, like an 
ordinary color CCD solid state image pickup device, each pixel receives and carries out photo electric 
translation of the light which passed and carried out incidence of the color filter in a photo detector, and 
accumulates a signal charge, and each signal charge accumulated at the photo detector of each pixel — 
the gate electrodes 3 and 3 and ... the object for perpendicular transfer control — although it is read to the 
perpendicular registers 2 and 2 controlled by pulse Vl-8, and ... and a perpendicular transfer is carried 
out by these perpendicular registers 2 and 2 and the point which mixes the signal charge of the line of 
K, K+2, or K-2 differs from the conventional field read-out 

[0020] if it explains concretely with reference to drawing 5 — Time t - the gate electrodes 3,3, and 3 
which make VT level pulses VI, V5, and V7, and receive pulses, such as it, just before 1, and the signal 
charge accumulated at the photo detector of each pixel of the line corresponding to ... are read to each 
perpendicular registers 2 and 2 and ... In addition, read-out of the signal charge accumulated in the photo 
detector of each pixel in the line corresponding to a pulse V3 is succeeded in it and accumulated, then, 
the time t - 2V1, and V2, V3, V5 and V7 - both -- high-level - becoming - Time t - by 3, both V2, 
V3, V4, and V5 become high-level, and they mix the 1st signal In this example, it succeeds in mixture 
of the signal charge of the lines about Green G like G10 and G12 of G6 and G8 of G2 and G4. In the 
meantime, it does not mix about the line of red R / blue B. concrete — a part — [— although it does not 
appear in R3, R7, Rll, drawing 5 (B) - B3, B7, Bll, and ...] being accumulated in a photo detector - 
- it is - remaining (Rl, R5, R9, R13, Bl and B5, B9 and B13, ...) -- it is in the state where it was 
isolated within the perpendicular register 

[0021] Next, each signal charge (the mixed signal charge and isolated signal charge) is made to move to 
a destination side in connection with t4, t5, t6, t7, t8, t9, and the passage of time, and the time t — the 
signal charges Rl, R5, and R9 transmitted by being isolated by 10 and the line with above-mentioned ... 
which still read and was not carried out are reached however — in fact - Time t ~ since the pulse V3 
readjust before 10, it was set to level and read-out was performed — Time t — combine mutually about 
the 2nd mixture, i.e., the line of red R / blue B, by 10 — it succeeds in mixture of the signal charge 
belonging to the same vertical file of Ta lines and the time t — mixture will be able to be completely 
managed with 1 1 After that, each signal charge in the state where it was mixed is transmitted 
perpendicularly as it is. A level transfer of the signal charge of the line of Green G is level register la, 
and it is as above-mentioned to be carried out by level register lb of the signal of the line of red R / blue 
B. 

[0022] By the above operation, although read-out of the 1st field can be performed, after it finishes, it is 
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necessary to read the 2nd field. And it is made by making the pulse of VI -V4 into the same wave as the 
pulse of V5-V8 in the 1st field, and making the pulse of V5-V8 into the same wave as the pulse of VI- 
V4 in the 1st field. That is, it is not necessary to carry out signal processing for being able to perform 
field read-out, being able to respond to an interlace inside a color CCD solid state image pickup device, 
and corresponding to an interlace externally by replacing the wave of V1-V4, and the wave of V5-V8 
for every field. In addition, this color CCD solid state image pickup device can obtain the quality of 
image of the resolution as the 2 board type color CCD solid state camera using the color CCD solid state 
image pickup device of about 500 with the two numbers of perpendicular pixels same as shown in 
drawing 6 . As for one color CCD solid state image pickup device, each line is already kicked in the 
filter of Green G, and, as for the color CCD solid state image pickup device of another side, each line 
has the composition that the filter of Red R and Blue B was prepared by turns. 
[0023] 

[Embodiments of the Invention] Drawing 7 (A), (B), and drawing 8 are for explaining the gestalt of 
another operation of this invention color CCD solid state image pickup device, drawing 7 (A) shows 
gate structure and drawing in which ** (B) shows a transfer of a potential change of a perpendicular 
transfer register and a signal charge, and drawing 8 are timing-chart views of the pulse for a transfer 
impressed to a gate electrode. Structure and circuitry are common in the gestalt of the operation which 
shows the gestalt of this operation to drawing 1 or drawing 5 , and the method of operation is only 
different from it. However, it cannot be overemphasized about the point which mixes the signal charge 
of the line of the Kth line, K+2, or K-2 that it is common. Below, the operation is explained. 
[0024] Time t ~ the gate electrodes 3 and 3 which make pulses VI and V7 VT level, and receive pulses, 
such as it, just before 1, and the signal charge (G8 and R5 — then, it is) accumulated at the photo 
detector of each pixel of the line corresponding to ... [ for example, ] Henceforth, in explanation of 
operation, G6 and R3 which are mixed with G8 and R5 by this etc. are made into an example, and they 
are explained. It reads to each perpendicular register. In addition, read-out of the signal charge 
accumulated in the photo detector of each pixel in the line corresponding to pulses V3 and V5 is 
succeeded in it and accumulated, then, the time t — the state where bothVl, and V2, V3, V5, V6 and V7 
are high-level at two ~ becoming ~ Time t ~ a transfer of a signal charge progresses by change of a 
pulse like [ 3 ] the state where both V2, V3, V4, V6, and V7 are high-level 

[0025] and the time t — a signal charge, G8 and R5, reaches in 12 to the line (line corresponding to VI 
in the combination of eight lines which receives the following VI -V8 about VI) corresponding to pulses 
V7 and VI [ for example, ] and a time — immediately after tl3 — pulses V3 and V5 — VT level — 
becoming — and the time t — it will be read to each perpendicular register by 14 by the signal charges 
G6 and R3 corresponding to the line and a time — 15 — a signal charge G — mixture with 6 and G8 and 
mixture with R3 and R5 are performed simultaneously 

[0026] After that, each signal charge in the state where it was mixed is transmitted perpendicularly as it 
is. In operation of the 1st field, the above of the 2nd field operation is possible by making the pulse of 
V1-V4 into the same wave as the pulse of V5-V8 in the 1st field, and making the pulse of V5-V8 into 
the same wave as the pulse of VI -V4 in the 1st field. And a level transfer of the signal charge of the line 
of Green G is level register la (refer to drawing 1 ), and it is as above-mentioned that a level transfer of 
the signal charge of the line of red R / blue B is performed by level register lb (refer to drawing 1 ). 
[0027] Although the signal charge about the line of Green G is mixed first (1st mixture), next it is made 
to mix the signal charge about the line of red R / blue B in operation shown in drawing 5 (2nd mixture), 
mixture of the signal charge of even lines and mixture of the signal charge of odd lines can be 
simultaneously performed as in the form of this operation. In addition, in the form of each above- 
mentioned implementation, color filter arrangement of even lines and odd lines should just be an equal 
in that in which arrangement of a color filter has the color filter arrangement from which color mixture 
will be produced if this invention is not limited to it and mixes the signal charge of a contiguity pixel in 
the direction of a train, although even lines called it Green G and odd lines called it red R / blue B. 
Drawing 9 (A) or (C) shows the example of arrangement of each of other ** of a color filter which can 
carry out this invention. 
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[0028] 

. [Effect of the Invention] If the signal of the pixel which adjoins in the direction of a train is mixed 
according to this invention color CCD solid state image pickup device, even if it has arrangement of a 
color filter which color mixture produces, even lines of a pixel Color mixture does not arise., even if 
mixed, since odd lines has the respectively same color filter arrangement Mix and transmit the signal 
charges of the Kth line and the pixel of the K+2nd line, or Field read-out becomes possible by mixing 
and transmitting the signal charges of the Kth line and the pixel of the K-2nd line. If the accumulation 
period of the signal which a frame read-out method has is made into an one-frame period, a frame after- 
image will occur, and if it is made 1 field period, the problem that sensitivity is halved is avoidable. Of 
course, when it is not necessary to correspond to a television system, reproduction of a picture which 
read the pixel and was excellent in the resolution in a perpendicular direction can be enabled, without 
carrying out the above-mentioned mixture. 



[Translation done.] 
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